[Identifying phosphopeptide by searching a site annotated protein database].
Phosphoproteome analysis is one of the important research fields in proteomics. In shotgun proteomics, phosphopeptides could be identified directly by setting phosphorylation as variable modifications in database search. However, search space increases significantly when variable modifications are set in post-translation modifications (PTMs) analysis, which will decrease the identification sensitivity. Because setting a variable modification on a specific type of amino acid residue means all of this amino acid residues in the database might be modified, which is not consistent with actual conditions. Phosphorylation and dephosphorylation are regulated by protein kinases and phosphatases, which can only occur on particular substrates. Therefore only residues within specific sequence are potential sites which may be modified. To address this issue, we extracted the characteristic sequence from the identified phosphorylation sites and created an annotated database containing phosphorylation site information, which allowed the searching engine to set variable modifications only on the serine, threonine and tyrosine residues that were identified to be phosphorylated previously. In this database only annotated serine, threonine and tyrosine can be modified. This strategy significantly reduced the search space. The performance of this new database searching strategy was evaluated by searching different types of data with Mascot, and higher sensitivity for phosphopeptide identification was achieved with high reliability.